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(54) Information recording medium and information reproducing apparatus 

(57) The information recording medium has 
recorded thereon the picture information (SL) and/or the 
speech information, a plurality ol items consisting in 
sad pidura information and/or the speech information, 
and the reproduction control information compr i$ed Of a 
plurality Crf lists {PL RPL SL, STL, CBL, CTL, 6SIDL, 
ESIDL, CL LLZ. IMOL, EL) f or conlrolling the reproAiC- 
tion of the items, wherein at least a portion of the lists 
includes the ilain informalion specifying on© or more 
items reproduced in accordance with tha lists and poim- 
srs represented by an offset Irom the leading end of the 
reproduction control information specifying another list 
to be linked: and wherein At least on ol the lists i6 a first 
list (SL) including thB itam information specifying the 
only one list, a plurality of pointers associated with plural 
lists branched according to the user selection and a plu- 
rality of region data defining regions of alternatives for 
menu display of the contents of said pointers according 
to (he priority sequence. 
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Description 

BACKGROUND OF THE INVENTION 

5 This invention relates to an information recording medium and an information reproducing apparatus. For example, 
it relates to an information reproducing apparatus lor reproducing the information supplied by an information recording 
medium applied to e.g. a CD-ROM or CD-I which are read-only memories employing so-called compact discs. 

Among the information recording media, Ihere is a so-called compact disc comprised of an optical disc having 
audio signals recorded thereon, that is a compact disc-digital audio (CD-DA). 

k However, wilh the CD- DA. referred lo hereinafter as audio CD, sound-only data fe recorded on a unit termed a Irack, 
so that H is not possible Id record the program or scrip! controlling the playback function. 

Thus, only the linear reproduction or the reproduction in Hie sequence designated by the user is carried oui. such 
lhat there is not the degree of freedom even if the purveyor of the contents inlend to reproduce si gnals in an alternative 
sequence. 

/s On the other hard, it is possible with the so-called CD-I (CD-Interactive) to handle the sound, moving pictures or 
&tfi picture* as data files. 

However, data accessing is complex ihncwgh a file system. AHhough complex operation may be achieved depend- 
ing on program types, since ttie program is a code depending on the player's CPU (central processing unit), there exisl 
a large number of hardware-related limitations, while the program itself is difficult to formulate. 

OBJECT AND SUMMARY OF THE INVENTION 

In view o* the foregoing, i| fe an object of the preseni invention to provide an information recording medium which 
is capable of recording data of moving still piciures or speech as a date file, suffers from only litile limitations wilh 
respect to the hardware for reproduction and which is capable of rendering Ihe data recorded on Ihe hardware acces- 
sible lor reproduction, and an information reproducing apparatus for reprodudng the information recording medium. 

For overcoming tha above problems, the present invention provides an information recording medium having 
recorded thereon the picture information and/or the speech information, a plurality of items consisting n said picture 
information andA>r the speech information, and Ihe reproduction control information comprised of a plurality of lisls for 

3C controlling the reprodiielion of the items, wherein at least a portion d the lists includes the item information specifying 
one or more items reproduced in accordance with the lists and pointers represented by an offset from the leading end 
ol Ihe reproduction control information specifying an other list to be linked, an wherei n at least one of the lisls is a firsl 
list including the item information specifying the only one list, a plurality of pointers associated with plural lisls branched 
according to Ihe user selection and a plurality of ragion data defining regions of alternatives for menu display of the con* 
lertfs of th e pointers according to the priority sequence. 

The present invention also provides an information reproducing apparatus for reproducing the picture inlormation 
andfor speech informalion from an information recording apparatus having recorded thereon the picture inlormation 
andfor the speech information, a plurality of items consisting in the picture inlormation and/or Ihe speech information, 
and the reproduction control information comprised ol a plurality of lists for controlling the reproduction of the items, 
wherein at least a portion of tha lisls includes tha item informalion spacifying one or more items reproduced in accord- 
ance wilh the lists and pointers represented by an offset from the leading end of the reproduction confrol inlormation 
specifying an other list to be linked, an wherein at least one of the lists is a first list including the item information spec- 
ifying the only one list, a plurality of pointers associated with plural lists branched accoixtfng to the user selection and a 
plural it y ol region data defining regions of alternatives for menu display of the contents ol Ihe pointers according to the 

#\ priority sequence, comprising reproducing means for reproducing the information recorded on the information recording 
medium, menu display conirol means for menu display of the contents of the first list in tha priority sequence based 
upon tha region data in the first list of Ihe reproduction central data reproduced by the reproducing means, input means 
lor inputting Ihe selection information, output means for outputting the picture information anator the speech inlormation 
reproduced by said reproducing means, and control means for conirolling the reproduction of each ilem by the repro- 

6C ducing means based upon ihe item information of the reproduction coniiol information reproduced by the reproducing 
means. The control means switches the lists interpreted on the basis of the pointed when the enlry of the selection infor- 
mation by the inpul means or the reproduction ol all items indicated in the first list comes to a close. 

The present invention also provides an information reproducing apparatus for reproducing the picture inlormation 
andfar speech informalion from an information recording apparatus having recorded thereon the picture inlormation 

55 and/br the speech information, a plurality of tans consisting in the picture inlormation and/or Ihe speech information, 
and the reproduction control information comprised d a plurality of lists for controlling the reproduction of the items, 
wherein at least a portion of the lisls includes the item informalion specifying one or more items reproduced in accord- 
ance wilh the lists and pointers represented by an offset from tha leading end of -the reproduction control inlormation 
specifying other list to bs linked, an wherein at leasl one of the lists is a second list including a plurality ol the item daia 
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specifying a plurality of continuously reproduced items and a plurality of region data defining the reckon of the alterna- 
tive for inonu display ol the. list contents, comprising reproducing means for reproducing the information recorded on the 
information recording medium, menu display control means for menu display ol the contents of ttie second list based 
upon the region dala in the second list of fie reproduction control data reproduced by the reproducing means, input 
means for inputting the selection information, output meane for outputling the picture information anoVor the speech 
information reproduced by the reproducing means, and control means for controlling (he reproduction of each item by 
sfte reproducing means based upon the ilem information of the reproduction control information reproduced by the 
reproducing means. His control means switches the lists interpreted on the basis of the pointer when Ihe entry of the 
selection information by the input means or the reproduciion of all items indicated in the second list comes to a close. 

BRIEF DESCRIPTION QF THE DRAWINGS 

Fig.1 illustrates a disc track arrangement of a playback control recorded on an information recording medium 
according to the present invention. 

Fig .2 is a schematic block circuit diagram showing the construction of an information reproducing apparatus 
embodying the present invention. 

Fig .s il lustrartesthe standard for the CD- ROM and that of the diss of the present embodiment by way of comparison. 

Fig .4 illustrates the disc directory constitution, 

Fig .5 illustrates the screen size fixed in Ihe present embodiment. 

Fig .6 illustralBS the track constitution of the disc of the present embodiment. 

Fig. 7 shows a sector format of MPEG video data recorded on Ihe disc ol Ihe present embodiment 

Fig.© illustrates a predetermined fi»ed region of a play list PL erf the information recording nnedium according to the 
present invention. 

Fig .9 snows an example ol the data linking relation in a play sequence descriptor in an information recording 
medium according to the present invention. 

Fig. 10 illustrates the layout when the play sequence descriptor ol the information recording medium according 1o 
the present invention is stored in a memory. 

Fig.1 1 illustrates an example of a menu screen. 

Fig. 12 illustrates an operational example of a playback control {play sequence controller) of an inlormation repro- 
ducing apparatus according to the present invention. 

Fig. 13 illustrates an exemplary operation of a playback control (play sequence descriptor) of trie present embodi- 
ment lating an example of an actual screen. 

Fig. 14 is a I bw chart showing the processing llcw for offsel initialization and reading of an offset list. 

Fig. 15 is a I low chart showing the processing llcw of list inlarpr station and execution. 

Fig. 15 is a I low chart showing the processing i low of play list execution. 

Fig. 17 is a I tew chart showing the processing i\cw of selection list execution. 

Fig. 18 is a I tew chart showing a portion of a flow chart showino; the processing flow of selection list execution. 

Fig. 19 is a Itow chart showing the processing How of change volume execution. 

Fig .20 is a portion of a flow Gharl showing the processing flow of change volume execution. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings, prelen'ed embodiments of the present invention will be explained in detail. 

An information recording medium of Ihe present embodiment has recorded, far example, segment play items (SPI) 
such as a menu still pictures MSVl and MSV2 and slill pictures SV3, motion pictures MV1, MV2. MV3 and CD-DA as 
plural itQms. and a play sequence descriptor PSD as trie playback control information, as shown in Fig.L 

The play sequence descriptor PSD is made up of a play list (PL), a regioned play list (RPL), play item PL, a selac- 
tion list (SL>. a statement list (STL), a conditional branch list (CBL), a control list [CTL), a set stream ID list (SSIDL), an 
enable etream ID list (ESIDL}, change volume fel (CL), a change volume li&ttype 2 (CL2), No Operation List (NOL) and 
an end list (EL). The play sequence descriptor is made up of a selection list SL a play liet PL, an end list (EL), a change 
volume list CL and a change volume list type 2. as will be explained subsequently. 

The selection list BL, as trie first list, includes a play itam offset as a sole item information. The selection list SI also 
includes a next list offset, previous list offset and a cancel list offsel. as first, second and third pointers, respectively, 
while also including a selection #n offset as plural pointers branching responsive to the user selection. Only a desired 
one ol the above pointers may be provided if so desired. Trie selection lie I SL also includes a wait for time-out as later 
e*piained- 

On the other hand, Ihe play list PL as the second list includes the play item an offset as Ihe item information, while 
including the next list offset previous list oflset and cancel list offsel. as first, second and third offsets, respectively Tha 
play list includes the wait time, as later explained, as the information indicating Ihe wait time. Each offset expresses plu- 
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ral bytes as one unit. 

Within the end iisi. as the third list, indicates the end of interpretation of the play sequence descriptor PSD. The play 
sequence descriptor PSD includes the change volume list or the change volume list type 2, as the information for 
exchanging and reproducing plural information recording media. 

5 The information recording medium of the present embodiment includes data contents as later explained as the 
information inJoating the attributes ol the respective items. The video CD disc information VDI of Fig. t includes the 
PSD size, lor example, as Ihe information indicating the size ol Ihe play sequence descriptor PSD. 

The informalion recording medium of the present embodiment has recorded thereon Iisi ID offset data (LOT) as a 
labia for relating Ihe identification codes of the respective lists with the associated oflsets, as shown in Fig. 1 . 

to The play sequence descriptor PSD is the informalion which i6 non-dependent on the objecl code and the operating 
system of a micro-computer. Meanwhile, Ihe information recording medium ol the present embodiment is comprised ol 
an optical disc and within the category of the CD- ROM. 

In the present embodiment, Ihe video data and the audio data, and data exduding Ihe video and audio data, are 
givBn as examples, as later explained. The video data is recorded e.g. on tracks Tr2 to Tr4 and on segment play item 

/5 SPI1 to SPI6 in the segment play item SPL while the audio data is recorded in e.g. a track TrS. The data exduolng the 
video data and the audio data may be exemplified by a video CD disc, information VDl : Ret ID olfeet table LOTand play 
sequence descriptor PSD. 

Fig .2 shows a construction of an informalion reproducing apparatus embodying the present invention. 

The information reproducing apparatus of the present embodiment reproduces an optical disc ol Ihe present 

2C embodiment (refened lo hereinafter as a video CD) on which there are recorded plural items made up of moving pic- 
tures M V1 or MV2 (video data} and/or aucfo information {audio data) such as CD-DA, and the playback control infor- 
mation for controlling the reproduction of the plural items. At least a portion of the plural lists includes the item 
information indicafi ng one or more items reproduced I>a6ed upon the list and a pointer expressed by the offset from the 
leading end of the playback information indicating an other connected list. The information reproducing apparatus 

£5 includes a CD deck 1 as reproducing means for reproducing the information from the video CD ol Ihe presenl embodi- 
ment, a remote controller 9 and/or a swilch 1 1 as inputting means for inputting Ihe information of the user selection, a 
mouse or a switch 28 as input means for entering the selection by a user, an MPEG video decoder 22 and a D/A con- 
verting circuit 23 as means tor outputling the reproduced picture information, an MPEG audio decoder 2i and Q/A con- 
verting ciroil 16 as outputting means tor outfitting the reproduced speech information, and a central processing unit 

ac (CPU) as control unit, as shewn in Fig. 2. The CPU 4- controls the playback of the respective items by the CD deck i 
based upon the item information in the predetermined list in the playback control information and, when the user's 
selection is entered by the remote controller 9 or the switch 1 1 or Ihe reproduction of the total items shown in the pre- 
determined list is linished, switches the interpreting list based upon the above pointer. 

The above offsets in the optical disc (video CD) of the present embodiment are expressed in terms of plural bytes 

55 as- one unit. In addition, the infcmnation reproducing apparatus of the present embodiment has a RAM g as storage 
means for storing at least a portion of the repixxluced playback control information. The playback contol information is 
ihe informalion which is not dependent on the operating system and the object code of the CPU 4 loaded on the infor- 
mation reproducing apparatus of the presenl embodiment. Thus the information reproducing apparatus of the presenl 
embodiment stores in a ROM 5 the program required for conversion of the non-dependent information for coping with 

w ihe operating system and the obj act code of *e CP U 4 . 

The CPU 4, for example, ol the information reproducing apparatus of the present embodiment, also acts as liming 
measurement means for measuring the time based upon reference docks from a dock generator 27. Thus the CPU 
interprets an other playback cental information when detecting that there is no input from the remote controller 9 or the 
switch 1 1 after lapse of a pre-set lime (time-out as later explained). Meanwhile, the clock generator 27 also acts as the 

4a above-mentioned timing measurement means, in which case the information indicating the lapse of the above pre-sel 
lining is routed to ihe CPU 4. 

Before proceeding to detailed description of the construction shown in Fig. 2, the contents ol Ihe present invention 
will be explained- 

A variety of standards are prescribed for the so-called compact disc (CD) deperrfng on the types ol recorded data. 

6c That is. ihe CD standards are roughly classilied into audio CD (CD-DA) for recording audio eignalG, and a CD-ROM for 
recording various data, as shown in Fig.3. Of these, the formal for tie optical disc (video CD), which is the information 
recording medium of the present embodiment for recording video signals, is comprised in the category of the CD-ROM, 
and represents extension of the so-called karaoke CD (CD animated picture karaoke) ain>ed at reproducing a moving 
picture in simplified manner. The karaoke CD herein means an optical disc mainly used in a karaoke in which input 

ss audio signals from a microphone and music signals are mixed together. 

The field of Ihe household software is broad and includes not only the eirrplified moving picture reproduction but 
also the music software, education software and electronic publication software in which the moving picture and the still 
picture are combined together. For coping with these softwares, the design statements for a high definition still picture 
ol 704 480 pixels and Ihe function of playback control for realization of menu reproduction, such as are shown in Table 



4 



EP 0 757 350 A2 

1, are added in Ihe optical disc (video CD) ol Ihe embodiment of the present invention. 



TABLE 1 



Physical Formal 


CD-ROM (XA) 


Digital Video 


Pursuant lo MPEG1 




Pixel Siza / Frame Frequency: 




352 240/fc9.97Hz(NTSC) 

352240/23.976 Hz (film) 

3522B6/25 Hz (PAL) 

Data Transfer Rate: Max, 1.152 Mbits/sec 

Video radc 2296 Bytes 




MPEG Layer 2 

Sampling Frequency: 44.1 kHz 
Data Transfer Rate: 224 Mats/sec 
Audio Pack: 2279 bytes 


Repraducing Time 


Max. 74 rnin. 


Number of Pixels of SliN Picture 
Playback Design Statements 


Standard Level: 352 240 
High Definition Level: 704- 480 


Menu Reproduction Employing Playback Control: such as : 
Normal Playback; Slow, Pause 


Video Signal Output 


NTSCfPAL 


Field of Application 


Motion Piclure, Karaoke, Music, Education, Photoalbum. etc. 



In acWiton. the recording format for the optical disc (video CD) of Ihe present embodiment is a format compatible 
with the existing CD-I FMV {lull-motion video). Thai is s the recoiling format for the video CD of the present embodimeni 
is the bridge standard capable ot being reproduced on a player capahle of coping with the CD-I FMV standard and 
maintains standard integration and optical disc compatibility. 

Since the optical disc (video CD) of the present embodiment does not specily an operating system, in distinction 
from the CD-I, bo that it can be exploited on a game machine or a personal computer having loaded thereon a moving 
picture board for MPEG (moving picture expert group) for compaction coding of moving pictures. 

Wilh the optical disc (video CD) of the present embed iment. data of an i nfor mation portion as computer data is pur- 
suartt lo a form 1 of Ihe CD-ROM format, while audio or video data is pursuant to a form 2 thereol and file management 
follows ISO9660. [0032] 

The video CD recording area is roughly comprised of a lead-in area Li A, a data area (tracks Tr1 lo Tr99) and a lead- 
oul area LoA. as shown in Fig.1 . 

Wilh respect to the CD-ROM XA lormat the optical disc (video CD) of the present embodiment shown in Fig.t pro- 
vides an area for recording the video CD disc information VDI, referred to hereinafter as video CD information portion, 
in a video CD information area. It is in this video CD infonnation portion tftat a variety of the optical disc information dala 
are recorded. In addition, there is provided in fre video CD informaliori portion ol Ihe track Tn an area for recording a 
list ID oflset table LOT, referred to hereinafter as list ID olfset taWe portion. In this list ID offset table portion are stored 
the identification information (ID) for the moving picture and Ihe still piclure recorded on the optical disc. On Ihe other 
hand, an area for recording the play sequence descripior PSD, referred to hereinafter as a playback control portion, is 
provided in Ihe video CD information area. In this video CD infonnation area, there is recorded the play sequence 
described in a list form. 

In a segment play item SP l. data that can be used for a menu picture, such ae a still picture, is adapted to be written. 
In the embodimeni of Flg.1, the segment play item SPI is made up ol segment play hems SPh to SPI& In the segrnenl 
play items 5PI1 and SPI2, Ihe menu still pictures M5V1 and MSV2 are written. In the segrnenl play item SPI3, ths still 
picture SV8 is written. Similarly, in the segment play item SPI 4 and in the segment play items SPI5 and SPI6, the 
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motion picture MV4 and still picture strings SLV1 and SLV2 are written, respectively. 

In the irack Tn . there is arrayed a CD-I application area. For reproducing the optical disc of the video CD format ol 
lha present ambocfment on a CD-I FMV player, the player firsl reads the area and reproduces lha disc in aocordanca 
wHh the application procedure. For reproducing Ihe disc with an equipment in need of directory conlrd such as a per- 

s sonal computer, file management is made in accordance with directory managemenl shown in Fig. 4. 

That is. the directory of the video CD indicated as VCD in Fig.4 is added lo the conventional directory constitution 
consisting of CD-I. MPEG audio and video and karaoke, as shown in Fig.4. In the directory of Fig.4 lor thB video CD. 
Ihe information for the video CD is stared in INFO. VCD. In the Directory far the VCD in Fig.4. for example, thB video 
VCD information is stored in INFO. VCD, whil a a start position of a moving picture and audio daia of Ihe MPEG standard 

k ie slored in ENTROES. VCD. In the LOT VCD and P BC- VC Q, a lol ID offset table LOT and th e playback control informa- 
tion are stored, respectively. 

The ordinary MPEG data is recorded in a track Tr2 ff. Thus Ihe ordinary MPEG date can be coped with by up to the 
maximum of Ihe track 99. It is noled .that, with the recording format for the optical disc (video CD) of the present embod- 
iment, not only the simplified interruptive software taking advantage of the playback control but also an optical disc for 
is reproducing a high definition still picture using only Ihe track Tr1 can be realized. 

In the example of Fig.1. data for ihe moving pictures MVi to MV3 and data for the CD-da are recorded on the 
tracks Tr2 to Tr4 and on a track Tr : respectively. 

Next, the recording format lor the video signal (dala) and audio signals (data) for the optical disc of the presenl 
embodiment conforms to MPEG1 . About 1 .2 Mbits per second and about 0.2 Mbits per second are usually allocated to 
2C the video data and lo the audio data, respectively. The screen size for the ptcturB 352 by 240 pixels and 352 by 288 
pixels for WTSC siffials (30 Hz) and motion picture films (24 Hz) and for the PAL signals {25 Hz), respectively, as shown 
in Fip.5. The MPEG lays* 2 is used as a tonnat for audio data. The MPEG 2 audio data accommodates a wide range 
ol Ihe coding rate of 32 kbits per second to 384 kbits per second. In ihe pre6enl embodiment, the encoding rate is lim- 
ited to 22+ kbits per second in view of sirrplilied software formulation and high sound quality. Meanwhile, the playback 
55 mode is stereo (2 channel) mode so that, for example, the channel 0 and channel 1 may be allocated to music and lo 
music and singer's songs, respectively, for karaoke software application. 

Fig .6 shows a Irack constitution of the optical disc (video CD} of the present embodiment. That is. the MPEG video 
dala and audio data are recorded in an interleaved fashion on the optical disc. The video and audio data are recorded 
al a ratio of $ to i on an average. On the assumption that track number relrieval may be made as in a conventional CD 
sc played, 150 sectors are set for a pause margin, while 15 sectors each are set for a front niacin and a rear margin, 
respectively, for diminishing the elf eel on a bitstream on retrieval. 

The sector lormat lor the MPEG video data is comprised of a pack made up ol a pack header and pack date, as 
shown in Fig .7. Each pack is made up of 23244 bytes represent ng a 1 -sector user dala area of the CD-ROM. In Hp. 7. 
TS. DTS, SCR and STD denote a presenlation time stamp, a decoding time stamp, a system reference clock and a sys- 
55 tem larget d ecoder, respectively. 

The seder format of the MPEG audio data is basically Ihe same as that of the video data. However 1 2 bytes, 1 3 
bytes and 2279 bytes are allocated to the pack header, packet header and to the data portion, with the 2304 bytes as 
one pack, to which excess 20 bytes (20 O's) are appended so that Ihe resulting 2324 bytes make up one pack in the 
case of video data. 

a In tha present embodiment, the dialogue typd playback consisting in a combination of a moving picture and a still 
picture is realized by the fol lowing playback control lunction. In the following description, the playback control function 
is also relented to as the play sequence descriptor function. The play sequence deecrjrtor function includes; as main 
Unctions, a play K$i PL and a selection list SL. as lalef explained. The play list PL and the selection list SL describe the 
sequences of moving picture reproduction and menu reproduction, respectively. For accessing desired moving picture 

<tf dala or still picture data In accordance with the playback control function, reference is had to the addresses of the still 
picture and tha moving picture stored in Ihe list ID offset labia LOT The conlrol dala voluina lor realizing tha playback 
control (play sequence descriptor) function is on tha order of a maximum of S12 kbytes, as will be explained subse- 
quently. 

Next, the data handled witfi the optical disc (video CD) of Ihe present embodiment (vkleo data, audio data and data 
oc ol Ihe video CD information area) is explained. 

The video data is data for a moving picture of the usual definilion size (352 24D7288) and data for a slill picture ol 
lha high definition si2G (704 480^576). When tha data for tha still picture with high definition, data for the slill picture ol 
ihe sam a picture with Ihe usual definition is inserted at all tiinae. 

The sub-header of each data is defined as shown for example in Tahle 2. 

55 
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TABLE 2 





File 
* 


Channel 
# 


SubmodQ 


Coding 
Information 


Moving Picture 


XX 


$01 


%x1lxOG1x 


$QF 


Normal Delin'rrjon Still Picture 


XX 




%*1 1x001* 


$1F 


High Definition Still Pielure 


XX 


$03 


%x1lx001x 




where $ and % denote hexadecimal number and binary numbers, respectively. 



/5 The audio data of up to eighth streams at the maximum is recognized. The sanpling frequency is fixed at 44.1 kH2. 
Five bit rates are used, namely 64. 1 28, 1 92, 224 and 384 kbits for the stereo/ intensity stereo/ dual channel, while four 
bit rates are used, namely 32, 64, gs and 192 kbits for the monaural channel. 
The sub-header for each data is prescribed as shown lor example in Table 3. 

a; 

TABLE 3 





File 


Channel 
# 


Submode 


Coding 
information 


Channel 0 




$01 


% 11 010 


$7F 


Channel 1 




$02 


% 11 010 


$7F 


Channel 2 




503 


% 11 DID 


$7F 


Channel 3 




$04 


% 11 010 


$7F 


Channel 4. 




SOS 


% 11 010 


J7F 


Channel 5 




$06 


% 11 010 


$7F 


Channel 6 




$07 


% 11 010 


$7F 


Channel 7 




$08 


% 11 010 


$7F 



The data for the video information ai ea includes Ihe video CD disc information VDI, lisl ID offset table LOT and the 
40* play sequence descriptor PS D as data files. 

These sub- headers are prescribed as shown for example in Table 4. 



TABLE 4 





File 


Channel 


Submode 


Coding 
Information 


Data File 


$0Q 


$Q0 


%x00x1O0x 


$00 



cC 

The conduction of the video CD disc infer maiion VDI shown in Fig. 1 is explained. The video CD disc information 
VDI is fixedly stored at a sector "75". In Ihis sector is stored the basic information of the video CD. 
The contents are as shown for example in Table 5. 

55 
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TABLE 5 



Position (Byte 
Position: BP) 


Summary 


Conlenls 


Sl2Q 


BP 1- 8 


ID Siring 


"VIDEO-CD' 


Sbytes 


BP9-1C3 


Version No. 


$01 DD 


2bytes 


BP 11 - 18 


Disc ID 




Sbytes 


BP 19 - 22 


PSD Size 




4bytes 


bp 2a 


Offset Base 


afFixsd) 


Ibyta 


BP 24 


Reserved 


$00 


1byte 


BP 25 -26 


Number of Lisl ID 




2bytes 


BP 27- 154 


Disc Title 




i2Sbytes 



The ID string denotes a character siring for ID for identification of the video CD, while the version number (version 
No.) denotes the version number for tfie video CD. The disc ID and the PSD size denote the ID number proper to the 
optical dfec and fte size (byle number) ol the play sequence descriptor PSD, respectively. The PSD size of 0 indicates 
an optical disc d evoid of th e play sequence descri ptor PSD. The offsel base denotes the base oi the offset employed in 
Ihe play sequence descrptor PSD. It is fixed at 8 in Version 1 . The offset is multiplied by the base, which is 8, for calcu- 
lating the address. The number of list ID (num. of list ID) and the disc till e denote Ihe number of IDs written in the list ID 
offset table LOT and the title of the optical disc, respectively 

The construction of the I ist ID olfeet lable LOT shown in Fig. 1 i& explain ed. The location where the list I D offset table 
LOT is stored is fixed at a sector '76" - -107". 

The list ID offsel table LOT is a table showing the list ID attached to fre selection list SL and the play list PI with 
respective oflsets. If the user directly designates the (D. start can be made at the moving picture (play list] or Ihe menu 
(selection list) associated therewith. If the user designates the ID and causes only one sector conlai ring the ID offset 
la be read oul, it can be known tram which paint the list is to be followed. That is, the list ID offset table LOT is data lhal 
is not required to be put in the memory during ordinary playback. If, during playback of tfie play list PL and tha selection 
list SL, tti e list ID is displayed in a display tube of a player such as a track number, it is possible for ihe user to memorize 
Ihe nurnbei 1 if he or she desired to view the menu or the moving picture from the outset and to designate the number 
(list ID) at a later time for re-check from ihe first portion of the list, If * ere are many list IDs, a maximum of 32 sectors 
are required for the list ID offset table LOT. 

In the version 3, a maximum number of sectors are set aside. The ID offsets not in use are stuffed with $FFFF. The 
maximum number of 32 sectors is used because ai least 1 4 bytes are required for one play lisl PL and. if it is expressed 
by offsel values, it is stored in two oflsets (16 bytes). If the entire range that can be expressed by 2-byte offsets (64 If 
offsets) is the play list PL, since ft ere is left up to a maximum number of 32K list IDs, so that il suffices if a maximum o\ 
32k area (64 kbytes = 32 sectors) is procured 

The list ID oifset table LOT as the sector addresses has a value shown for example in Table 6. 



TABLE 6 



'00:03:0 1 p 


Setup Oflset 


$0DDD2bytes 




ListlDI Offsel 


txxxx2 bytes 




ListlD2 Offsel 


txxxx 2 byt9s 




ListlDNOffeat 


$xxxx 2 bytes (Num. of List ID = N) 




Non-used UsJ ID 


$O0DD 2 bytes 


'0:03:32 " 


Non-used Lisl IS 


*00DD 2 bytes (Last of '00:02:32) 



The construction of the play sequence descriptor PSD in Rg.1 is explained. 
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The location where the play sequence descriptor PSD is stored in the sector "1 08" (Max "363). In this location are 
pul the actual play list PL region play list RPL selection fist SL. statement iisl STL, conditional branch list CBL. control 
list GTL, set stream ID list SSIDL, enahle Bream ID list ESIDL. change volume list CL, change volume list type 2CL2, 
no operation list NOL and end list EL. At ihe leading end are put a play list PL reproduced first or a selection Iisl 5L The 
£ maximum allowable size for the play sequence descriptor PSD is 512 kbytes, that is. 2 byle oflset (64k) oflset base (8) 
= 5i2 kbytes = 256 sectors = 3 6ec 3 1 frames, ft suffices to read out and reproduce only a necessary portion (e.g., RAM 
6 of Rfl.6). II there is memory capacity allowance, it suffices to store the entire play sequence descriptor PSD in a mem- 
ory during B.g. loading of the optical disc. 

The construction of the play list PL, play item PI, selection list SL and end list, making up the play sequence 
ic descriptor PSD. will be explained in detail. As common terms, the offset means Ihe addre6S information indicating the 
position where a list, far example, is stored, that is a location as counted from the leading end when Ihe play sequence 
descriptor PSD in its entirety is virtually put in the memory. As explained in connection with the oflset base of the video 
CD disc information VDI. 1 olfset corresponds to 8 byles. It is expressed by 1 6-bit binary (bi -level values). 

The play fist PL is now explained. 
is The play list describes a sequence of repioduction not containing branching . The construction of the play I ist P L is 
shown far e*ampte »n Table 7. 



TABLE 7 



2G 


Play Last Header: PLH 


1 byte 




Number of Play Items: KJOI 


1 byte 




Lasl ID Number; IDN 


2 bytes 




Previous List Offset: PLO 


2 bytes 


Nert List Offset: KILO 


2 bytes 




Cancel Lisi Offset 


2 bytes 




Wait Time 


1 byte 




Reserved 


1 byte 




From Play Hern #1 Offset To Play Item #end Olfeat 


4 bytes each 



The play header PLH is a header indicating the play list ($10). 

The number of play item NO I denoles the number of items described in Ihe play list PL and is expressed by the 
binary (bHevel value). 

The Iisl ID number IDN writes Ihe number proper lo the list. By displaying the number on Ihe screen or an indicator 
40- ol a phosphor display tube 12 of Fig .2, the user is apprised of the position of the list currently reproduced. II is possible 
for the user to start reproduction at an optional list by Ihe direct Iisl number selection function ol the player. This is a so- 
called chapter select function. It the list does not permit direct access in accordance with the intention of the software 
producer, the Iisl ID number is set to 0. At this time, no Iisl ID nurnbef is displayed on the ptayef, or a previous list ID 
number is displayed. The play list PL put on the offsel $0000 or the selection list SL is set to $0001 . 
#\ The previous listdfeet PLO indicales the oflset where a list to which processi ng is Ir anslerred when using Ihe pre- 
vious function is stored. If no previous function is required, $FFFF is set 

The neat list olfset NLO denotes the oflset where there is stored a list to which processing is transferred on com- 
pletion of execution of the total ileitis or on employing ihe nexi function. II no nexi luncfcn is. required, SFFFF is set. 

The cancel list oflset denotes the offset in which there is stored a list to which processing is transferred when 
cc employing the cancel function. If no cancel lunction is required, $FFFF is set. 

The wait time registers the wait time after execution of one item. Since only one wait time can be set within the 
same play list PL, it is necessary to modify the play list PL if it is desired to modify the wait time. The LSB of the wail 
tin>e corresponds to 0.5 Bee. The wait time of $00 and $01 denotes that no wailing is made after reproduction and wait- 
ing far 0.5 second after reproduction before reproduction of Ihe next hem, or processing is translated to the next Iisl on 
55 completion of the total ilems, respectively. $PF indicates waiting until the user's action. 

The seamless flag (Seamless flag) species the site of execution of the ne*l play item PI etc if the player gives 
some instructions during repitduction of plural play items PI. If the player gives no instructions, reproduction -is contin- 
ued as before. 

The play item $n - offset (play item *rn offsel) denotes the oflset of the item to be reproduced. The maximum value 
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□I q corresponds to the number of play item NO I. 

The regioned play list RPL lor specifying the predetermined fixed region of the play lisi PL is explained. The 
regioned play list RPL is a list for allowing tha user to eel eel lha menu. 

The selection is done by a numerical figure from a commander etc. or via coordinates on the menu displayed on 
s Ihe screen. The region specifies this coordinate. II Ihe alternative is selected by the menu, the region specifies an area 
so Ihal selection will be made in a similar manner not only with a player of the type in which election is done by pressing 
a number button as with a rBmota controller of a CD player but also with tha type of tha player in which a certain area 
on the screen is selected by clicking with a mouse as in a CD-I. The area is specified by a rectangle by pasilion infor- 
mation of the diagonal lines. Specifically, trie enlire screen surface is divided into 256 256 mesh wilh the upper left cor- 
k ner being (D, 0) and the lower right corner being (255. 256) so that a region is represented by an upper left coordinate 
and a lower right coordinate (x, y)-(x', y}. Each region is made up of four bytes x, y, and y' arrayed in this order. For 
example, a region (20, 1 0 ) (100. 40) is represented by four bytes of $1 4, $0A, $64 and $28. The construction of the 
regioned play list RPL is as shown for exampt e in Tabl e 3. 



TABLE 8 





Regional Play Li a Header RPH 


1 byte 




Play List Header 


1 byte 


2C 


Number of Play ItBms NOI 


1 byte 




Li6t ID Number IDN 


2 bytes 




Previous List Offset 


2 bytes 


96 


Ne*tList Offset 


2 bytes 


Cancel List Offset 


2 bytes 




Wait 71 ma 


1 byte 




Seamless Flag 


i tyte 


3C 


Previous Region 


4 bytes 




Next Region 


4tyt96 




Cancel Region 


4 bytes 


S5 


from Play Item #1 Offset to Play Itain *nd Orf set 


each 4 byles 



The regioned play list header is a header specifying a regioned play list PI and is set to $20. 

In the iisl ID number, the number proper to the list is entered. By displaying the number on an indicator such as a 
& display screen or on a phosphorescent display tuba 12 in Fig.2, ihe user is apprised of the position of the list being 
reproduced. By the direct list number selecting lunciion, the user is able to start the reproduction from an arbitrary list. 
This ie a function corresponding to Ihe so-called chapter selecting lunciion. If the software does not permit erf direel 
accessing by the producer's intention, the list ID number is 6et to 0. At this time, no list ID number is displayed on the 
player, or a previous Irsl ID number is displayed. The list ID number of the play list PL or the selection list SL is set lo 

4R $0001. 

The previous list offset indicates an oftsel to which processing is transferred when the previous lunciion is used. II 
no previous function is needed, the oflset is set to $FFFF. 

The neat list dfeet specifies art offset storing ihe list to which ihe processing is transferred when the execution ol 
all stated items has come to a dose or the next function has been used. This value needs be entered without fail. 
5c The cancel Ii6t offset specifies an ofl6et storing a list to which processing is transferred when the cancel function 
has been used. If no cancel function is needed, the offset is set to $FFFF. 

The wait time registers the wait time aflei execution of each play ilem. Since only one wait time can be set within 
ihe same play list PL, the play list PL needs to ba changed if desired to change tha wait time for each play ilem. Tha 
LSB of tha wait lime is 0,5 sec. The value of $00 means no waiting after reproduction while the value of $D1 means 
55 reproduction of next item after waiting for 0-5 second after reproduction or transferring the processing lo the ne*l Iisl 
after the end of hem reproduction. The value d $FF means waiting until an action by the user. 

The seamless flag (Seamless flag) specifies lhal reproduction is continued if the player issues no instructions when 
plural play items PI are reproduced. If the player gives no instructions. thBflag spKilied the sile of execution of the nexl 
play ilem PL 
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The play item frn offsel specifies the offset of an item to be reproduced. Ttie maximum value ol "n" corresponds 1o 
the number of play item NOI. 

The previous region, nevt region and the cancel region specify th ree different I brad regions for el lowing three types 
ol inputs using a pointing device, such as a mouse. These predetermined fixed regions of the play list PL are obtained 
by splitting the screen into three portions, which are Ihe previous region, next region and the cancel region looking from 
the left. In the previous region, there is stored a list for transferring lo Ihe previous processing if the user gives induc- 
tions using a painting device, such as a mouse, or direclly touches the screen. In Ihe cancel region and in Ihe nexl 
region, there are stored lists for canceling the previous operation or transferring to the naxl operation. 

The play item #n offset specifies the item of the offset to be reproduced. TTie maximum number ol n corresponds 
to Ihe number of play items I. 

The play item PI states the contents and the position on the optical disc of each item comprising a video/audio 
stream. 

The construction of Ihe play item PI is shown for example in Table 9. 



TABLE 9 



Start Logical Sector AAlress (Start LSA) 


4 bytes 


End Logical Sector Address (End LSA) 


4 bytes 


Step System Time Clock (STC) 


4 bytes 


File Nuirfeer 


i byte 


Data Contents 


1 byte 



The start logical seclor addrsss (start LSA) of the play item PI specifies Ihe leading sector number storing the bit- 
Stream and described in a binary number. 

The end logical sector address (end LSA) of the play item PI specifies the end sector number storing the bitstream 
and described in a binary number. If all sectors cannot be accessed by, for example, fast playback during item repro- 
duction, ovenun may be prohibited by recognizing the end boundary, 

The stop decoding system time clock STC sets the clock frequency lo. for example, 90 kHz to 45 kHz by selecting 
the informalion of upper 32 bits of the 33 bits. 

The file number designates the file number of data stored on the optical disc. The file number corresponds to the 
value of the sub-header of Ihe form 1 and 2 sectors. 

The dala contents denote the attributes oi dala stored on the optical disc. The meanings of the respective bits are 
as shown in Table 10. 



TABLE 10 



bit [1.0] 


00 


Audio Data Atasent 




01 


Single Slream Audio 




10 


Multi Stream Audio 




11 


Reserved 


bit [3 ,2] 


00 


Video Dala Absent 




01 


Normal Definition 




10 


Only High Definition 




11 


Normal Definition V High Definition 


bit [5.4] 


01 


Moving Picture 




00 


Still Picture 


bit [6. 5] 




Reserved 


bitp] 


1 


CD -ROM 




0 


CD -DA 



11 



EP 0 757 350 A2 

Similarly to the above-mentioned ragioned play lisi RPL. the selection list SLisa list far the use* to select the menu. 
The construction of the selection list SL is as shown in Table 1Q. 

TABLE 10 



Selection List Header 


1 byte 


Number of Play Regions : NOR 


1 byte 


List ID Number 


2 bytes 


Error List Offset 


2 bytes 


Time-out List Offset 


2 bytes 


Wait For Time-out 


1 bytes 


SeanJess Flag 


1 bytes 


Play Item Offset 


2 byte 


From Sections #1 (Selections #1 ) To Sections 3NOR (Selections #NOR) 


4- bytes each 



The selection list header denotes the selection list SL. The corresponding Information is $30- 
The number of regions (NOR) denotes the number ol regions stated in the list. 
m The list ID number, previous list offset and the cancel list offset are the same as Ihose for the play list PL. 

The next list oflset NOL denotes an offset in which there is stored a list to which processing is transferred when 
employing the next function. 

The error list oflset denotes ihe offset where there is stored a list to which processing is iransf erred when the offsei 
corresponding to the selected rvrrk>& has not been registered in the selection table. 
3c The lime-out offset denotes an offset where there is stored a list to which processing is transferred when selection 
has not been made after lapse of time as designated by the wait time. 

The wait for limeout denotes the wait time until time-out The LSB of the wait for lime-oul corresponds to 0.5 sec. 
In Ihe wail tor timeout, $00, $01 and $FF denole not^wait, wait for 0.5 sec and wait until user^s selection, respectively. 

The seamless flag (Seamless Hag) specifies lhat, if Ihe player gives no instructions when plural play ilarns PI are 
reproduced, Ihe reproduction is to be continued- If the player o>es any instructions, the flag specifies the site for exe- 
cuting the nexi play item PI etc. 

The play item offset denotes the offsei ol an item reproduced for displaying a menu screen or the like. 

The selections #n (Selections frn) are arrayed in Ihe order of the decreasing priority sequence. Thus the player 
sequentially checks the selections Irom #1 to sh%> to an offsei corresponding to the input number or region. Specifically. 
•*/ the selections M consist of eighi bytes, as shown for exarnpla in Table 12, with the list one byie being not in use. The 
next one byte is a number (Number) selected by the user. The next two bytes represent an offset of the reproduced item 
and Ihe last tour bytes represent a region corresponding to the offset 



TABLE 12 



Reserved 


1 byte 


Number 


1 byte 


List Offset 


2 bytes 


Region 


4 bytes 



The above number (Number) is specilically of a value ranging from 1 to 99. as shown tor example in Table 13. 0 
55 and 1 00 ($64.} to 251 ($FB) are not used (reserved), while 252 ($FQ. 253 ($FB), 254 ($FE) and 255 (S FFJ denote pre- 
vious I ist, n e*t list, cancel and defau H, respectively. 
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TABLE 13 



K 



0 


Reserved 


1-99 


Number 


100-5FB 


Reserved 


$FC 


Previous 


$FD 


Next 


$FE 


Cancel 


$FF 


Default 



The statement lis) {Statement List) is a Ifet for calculations and has a structure as for example In Table H. 
That is, the list is conpfised of a 1-byte slBtement list header (Statement List Header, usually $40 to $5F), a 4-byle 
operand (Operand), a 1 -byte reserved (Reserved) and 2-byte next list oflset (Next List Oflset). tolalling 8 bytes. 

TABLE 14 



$5 



Statement List Header 


1 byte 


Operands 


1 byte 


Reserved 




Next Li&t Offset 


each 2 bytes 



The operands of the above-mentioned statement list STL ai e as shown for example in Table 1 5. If the opcode is 0 
40. Ihe operand is 'OOdddw" meaning that dddd is substituted for w. 



4fi 



£5 
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TABLE 15 



Opcodes 


Operands 


Meaning 


0 40 


OOdddd w 


w=dddd 


05(41 


xx 0000 w 


w=xx 


0 42 


xxdddd w 


w=xx+dddd 


0 43 


xx yy 00 w 


w=xx+yy 


0 44 


xxdddd w 


w=xx-dddd 


0 45 


xx yy QQ w 


vv=xx-ry 


0 46 


xx dddd w 


w=xx*dddd 


0 47 


xx yy 00 w 


w=xx*yy 


0 48 


xx dbdd w 


w=xxftWd<l 


0 49 


xx yy 00 w 


w=xx/yy 


D4A 


xx dddd w 


w=xy MOD dddd 


0X4 B 


xx yy 00 w 


w=xx MOD dddd 


0 4C..04F 


reserved 


reserved 


0X50 


xx dddd w 


.... 


0 51 


xx yy 00 w 


w=xx&yy 


0 52 


xx dddd w 


w=xx|dddd 


0 53 


xx yy 00 w 


vv*xx|yy 


0 54 


xx dddd w 


w=xx XORdddd 


0 55 


xx yy 00 w 


vv=xx XOR yy 


0 56 


00 dddd w 


w=randani (dddd) .dddd>0 






w= random (raj. xx>C 


0 57 


xx 0000 vv 


reserved 


0 SS..D SF 


reseived 





The conditional branch list CBL is a list specifying branching and has a structure shown for example in TaWe 16. 
Thus (he list is made up erf a 1 ^e conditional branch fel header, using $50 to $6F 3-byte operands, a 2-byle (rue fel 
offset, an a 2 -byte false list offset, totalling a bytes. 



TABLE 16 


Conditional Branch LJsl Header 


1 byte 


Operands 


3 bytes 


True List Offset 


2 bytes 


False List Offset 


2 bytes 



The operands of the above-mentioned conditional branch list CBL is as 6hown for example in TaWe i?. if the 
opcode is "0 60", the operand is "wcWcW". if dddd equal to w, H epeciiies a list crflset of an item for true conditional 
branch lis! CBL 
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TABLE 17 



2C 



25 



Opcodes 


Operands 


Meaning 


0 60 


w dddd 


w==dddd 


0 61 


w xx 00 


w==xx 


0 62 


wdddd 


w!=dddd 


0 63 


wxxOO 


vvl=xx 


0 64 


wdddd 


w>=dcldd 


■ 0 65 


w xx 00 


w>=xx 


0 66 


wdddd 


wxiddd 


0 67 


vv AX 00 




0 68 


wdddd 




0 69 


wxx 00 


w<=xx 


0 6A 


vv dddd 


vv<C*lr*1 


0 6B 


wxx 00 


w<xx 


0 6C 


w dddd 


test bit dddd of w,0<= dddd<=i5 


0 6D 


wxx 00 


test bit xx of w.o<*xx <«1S 


0 6E..0 6F 


ressrued 


ressrvBd 



sc The control list CTL (Control Lief) fe a 'tet specifying the number erf audio and is constructed *6 shown in T&We 1 8- 
That is, the list is made up ol a 1-bytsconlrol list header (Control List Header, $70), b 1-byte reserved (Reserved), 2- 
byte next list offset (Next Lisl Offset). 1-byle audio control byte (Audio Control Byte) and 3-byte reserved (Reserved), 
totalling eight bytes. 

55 

TABLE 18 



Control List Header 


1 byle 


Reserved 


1 byle 


Next List Offset 


2 byles 


Audio Control Byte 


l byle 


Reserved 


Styles 



The audio control bytes are as stiown for erxampls in Table 1$. That is, $00 to $07 are used as a eel stream ID (Sel 
Stream ID), $08 to *FC are undefined and JFD. SFE and SFF specily enable (Enable): disable (Disable) and Keep cur- 
rent (Keep Current), respectively. 
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TABLE 19 





Sat Stream ID 


84FC 


Reserved 


$FD 


Enable 


$FE 


Disable 


$FF 


Keep Count 



The set steam ID list (Sel Stream ID List) is. msxle up of a 1-byte sel stream ID list header (Set Stream ID Lis I 
Header. $80). a 1 -byte variable ID (Variable ID) and a 2-byie next list offset (Next List Offset), totalling 4 bytes. 



TABLE 20 


Set Stream ID List Header 


1 byte 


Variable ID 


1 byte 


Next List Offset 


2 bytes 



The Enable List Stream ID List? designates the type of the language and consists of a l -byte enable stream ID lisl 
header {Enable Stream ID Lisl Header. $90), a 1-byle of reserved (Reserved}, a 2 -byte next list offset (Next List Offset) 
and a 2-byte enable map (Enable Map), totalling 6 bytes, as shown for example in Table 21 . 



TABLE 21 


Enable Stream ID List Header 


1 byte 


Reserved 


1 byte 


Next U el Offset 


2 bytes 


Enable Map (Audio Control Byte) 


2 bytes 



In addition when the application is carried out over plural optical discs, it is possible for the play sequence descrip- 
tor PSD to contain a change volume list or a change volume list type 2 shown below. 

The change volume list (Change Volume List) CL is list tor effecting optical disc exchange for application over plural 
optical discs. 

The change volume lisl (Chang e Volume Lisl) is as shown in Table 12. 



TABLE 22 



Change Volume List Header 


1 byle 


Reserved 


1 byle 


Cancel List Offsel 


2byies 


Disc ID 


9 byles 


List ID of Next Disc 


2 byles 


Erior Hem Offset 


2 biles 


Return List Offset 


2 byles 


Cancel Region 


4 byles 
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If the return list offset is not 0, tfiera is the following list shown in Table 13. 



TABLE 23 



Number of Item: NO I 


1 byte 


Wait Time 


1 byte 


From Play Item #1 ID lo Play Item *NOI ID 


2 tyies each 



The change volume list type 2 is a list tor elfecling optical disc exchange for an applicalion over plural optical discs. 
The change volume list has been extended so that control may be effected for a CD till e other than the video CD. The 
15 list is followed by description of the play item PI for an exchanged optical disc. 
The construction of the change volmne list type 2 is as ettown in Table 24. 



TABLE 24 



as 


Change Volume List 2 Header 


1 byte 




List Moda 


1 byte 




Disc ID 


8 bytes 


25 


Cancel List Offset 


2 bytes 




List ID of Next DfeC 


2 bytes 




Error Item Offset 


2 bytes 




Return List Oflset 


2 bytes 


sc 


Number of Item; NOI 


1 byte 




Wait Time 


1 byte 




From Play Item *m Offset To Play Hem ff&id Offset 


2 bytes each 



55 



The play iiem is followed by a play Item PI ol a destination ol ihe exchanged optical disc. 

Tine required key functions include next, previous, skip, cancel, fast feed (FF) and rewind (FOR). 

The No Operation List NOL consisls of a 1 -byte No Operation List Header, such as $FE, a 1 -byte Clear Flag, a 2- 
40- byte List ID Number, a 2-byia List ID offset, totalling 6 bytes, as shown for example in Table 25. The Clear Flag is used 
only for the Change volume for List For the Clear Flag of 1 and 0 : all variables are set lo D and variables are nol 
changed, respectively. 



TABLE 25 



No Operation Lisl Header 


1 byte 


Clear Flag 


1 byta 


List ID Number 


2 bytes 


Next List Olfeet 


2 bytes 



Among the above variables, there are variables for user and those for ttie system. The variables for user compf isa 
32 16-bit integer variables in 2* complement representor! (ID = o to 31} that can be read a>\6 written and are resel 
to 0 al ihe time of reproduction. However, fre by the change volume list, fre varfaWes are not cleared when the optical 
disc is exchanged. That Is. if ihe variables are desired to be cleared, then No operation Lisl. having the clear flag setlo 
1, is recorded at a pre-ssl lisl ID ol Ihe targeted optical disc. 

The variables for the systgm are read-only 16 bit data and are comprised of. for example, variables for errors for 
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results of calculations, variables for default language display and variables lor audio elementary state display, as shown 
lor eacanple in Tables 26 to 29. 



TABLE 26 



bit[0] 


Carry 


bitm 


Overflow 


bits[1S-2] 


Reserved 



TABLE 27 



bit [0-12] 


Reserved 


bit [13] 


lor Mutt-Stream 


bits[l5, 14] 


00: NTSC 
01: PAL 
i*: Reserved 



TABLE 28 

bil[8-1 5]($FC) I First Character ol ISO 639 Plait 2 Language Code 
bil[D-7]($FC) Second Character of ISO 639 Pari 2 Language Code 
bil[8-1 5]($FCJ Third Character of ISO 639 Par! 2 Language Code 
bil[0-7](SFC) Reserved 



TABLE 29 



bit[0-3] 


Stream ID 


hrt[4-13] 


Reserved 


bit[16l 


0: Disable 
1: Enable 



Finally, tne end fel EL is a list to which processing ie transferred after end of the sequence The construction of the 
end list is as shown in Table 30. 



TABLE 30 



End List Header 


1byte 


Reserved 


7 bytes 



The end lis! header (End List Header) Bmploying $FF spadfies ths and list. 

Referring lo Figs. 9 and 10, an example of Ihe construction of the play sequence descriptor PSD is explained. Figs.9 
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and 1 0 show Ihe relation of interconnection of the play list PL, play item PI and frie selection list SL and the layout when 
storing the play sequence descriptor PSD in e.g. the RAM 6 of Fig. 2, respectively. Meanwhile., Fig.9 only shows a por- 
tion of data in the play list PL and in the selection list SL lor simplicity 

The play list PL1 of Fig.9 stales $10 as explained above. The number of play item NOI states 2 thus showing lhal 
£ two play items PI are slated in the play list PL1 . The next list offset states $0006 showing that a list (selection list SLl 
in Fig.9} to which processing is transferred when reproduction of Ihe total items in the play lisl PL1 has come to a close 
or when Hie next luncSon has been selected by the user and there is no remaining item to be reproduced is stored in a 
memory at an olfset of $0006 from Ihe leading end of the play sequence descriptor PSD, as shown in Fig.l 0. The play 
item «1 oflset states $0002. showing thai, when the play item PI1 concerning Ihe item 1 is stored in the memory, it is 
tc stored at an offset of $0002 from the leading end of Ihe play sequence descriptor PSD : as shown in Fig.l o. The play 
item $2 oflset states $0004, showing thai, when the play item Pl2 concerning Ihe item 2 isslored in the memory, it is 
stored al an oflset of $0004 from Ihe leading end of the play sequence descriptor PSD. as shown in Fig. 1 0. 

In Ihe play ilem PI1 concerning the item 1, '237". '523\ "165000'. *T and $17 are stated as the start USA. end 
USA. stop system time clock STC. file number and dala contents, respectively. Thus it is seen that, for reproducing the 
/5 item 1 . it suffices to read tile sector specified by "LSA 523" from "USA 237' on the optical disc, while it is seen from the 
dala contenis that Ihe contents of ihe Hem 1 are moving piciure6 having stereo speech. In the play item PI2 concerning 
the item 2, "542', "888", "2", -210000' and $17 are staled as the start LSA, end LSA, file number stop system time dock 
STC, and data contents, respectively. Thus il is seen that for reproducing the item 2, it suffices to read the sector spec- 
ified by "LSA 888' from "LSA 524' on the optical disc while it is seen from the data contents that the contents of the 
2C item 2 are moving pictures having stereo speech. 

Meanwhile, since the play items Pll and PI2 are substantially data belonging to the play list PLl . the play list PLl 
and the play items PM and PI2 together may be regarded as being a sole play list PL 

In the selection list SLi of Fig.9, Ihere is stored $30 as the selection list header, as stated above. The number ol 
regions NOR stores 4, meaning that four regions are stated by the selection list SL, lhal is that il a pointing device such 
& as a mouse is employed, four numerical values may be entered by inoScating four different regions. The selection table 
olfeet states $OO0C. showing that, when the play item P13 concerning Ihe item 3 is stored in the memory, it is stored al 
an offset ol $000C from the leading end of thB play sequence descriptor PSD, as shown in Fig. 10. In the cancel region, 
there are stated SBO, $80. S50 and J AO, whereas, in the selection region $4 S there are recorded J 10. SB0, S50 and $D0- 
ln the selection region #5, Ihere are stated $60. $Ba, $Arj and $do. in the selection region #b, there are recorded $bq, 
sc $B0. £E0 and $D0- Thus the coordinates corresponding lo the three regions are speeded. In the selection list SL1 ai e 
stated four selection #n offsels. indicating that the lists of Ihe corresponding numbers are stored at the offsets of $0000, 
$000 E. $0010 and $0012 from the leading end of the play sequence descriptor in the memory. 

Also, in the play item PB concerning Ihe item S. '889\ "948'. "60000". 1 and $DC are stated as a start LSA. an end 
LSA. stop system time clock STC, file number and as data contents, respectively. Thus it is seen that, for reproducing 
ss the item 3. il suffices to read the sectors denoted by 'LSA948" from ^LSA94S' on the optical disc : while it is seen from 
the data contents thai the contents of the item 3 are a moving picture without a sound. 

Meanwhile, since Ihe offset is represented by 8 byles as one unit, Ihe portions corresponding to addresses from 
$005C to $0060 in Fig. 10 are stuffed with 0s on the memory as being vacanl space. 

Fig.1 1 shows a display screen when the item 3 is reproduced. The item 3 is a menu picture for selection by the user 
40- using the menu, if the user moves a cursor, noi shown, to a position 4 on the cfsplay screen using a mouse, and clicks 
al Ihe position, this is tantamount to indicating an area defined by the selection region #4. thus indicating the selection 
$4 olfeet of the selection table 1 corresponding to the region. Theoffsel SuDDE of ihe listol ihe corresponding number 
can be known Irom the contents of the selection #4 offset, so that eel action may be made of the list corresponding io 4 
on the display screen. 

-<ff The above-described playback control is explained by referring to Figs. 1 2 and 1 . Fig .8 shows an embodiment dif- 
ferent from Figs. 13 and 19 and thus shows an example in which live play lists PL and iwo selection lists SL have been 
stored in the playback sequence descriptor PSD. In the present embodiment, ihe play ilem PI is stated as being a pari 
ol the associated play list PL or the selection lisl SL, while the selection table is stated as being a part ol the associated 
selection list SL 

cc When the optical disc ol the present ernbodimeni (video CD) fe loaded on a CD deck 1 shown in Fig.2 : the playback 
mode employing playback control is aulomatically entered (aulomalic playback mode) so that the list starts to be inter- 
preted from an item corresponding to the initial play item PL1 disposed at the leading end of the play sequence descrip- 
tor PSD shown in Fig. 12. In the play list PL, playback is started sequentially fiom an ilem corresponding to the first play 
item PI. Thus, in the play list PL1 , the play item PM is first designated so that, for example, the moving picture MV1 ol 

£5 track Tr2 of Fig.1 starts lo be reproduced. The play item PI2 is then designaled and Ihe still picture train SVL1 of the 
segment play item SP15 ol Fig.1 starts to be reproduced. If there is no request by the user, the mowing piclure MV1 and 
the still piclure train SVL1 are sequentially designated in the play list PL1 . However, the play items Pll and PIZ may be 
selected depending on the user's request so that the reproduced item will bB switched responsive to such request For 
example, if the user selects the next key provided on the switch 1 1 or the remote conn oiler 9 in Fig.2 during reproduc- 
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lion ol the moving picture MV1 , Ihe reproduced item is switched to the still picture train SVL1 . II the user selects the 
previous key provided on Ihe swilch 11 or th9 remote controller 9 in Fig .2 during reproduction of the still piclure- train 
SVL1 , the reproduced item is switched toihe moving picture MVi . If, wilh the play list PL1 , the user selects the nsxl key 
during repr eduction ol the still picture train SVL1 , or the reproduction of the moving picture MV1 and the still picture train 

5 SVLi comes to a dose, iransfer occurs to interpretation of the selection lisi SLi of Fig. 12 based on the next list offset. 
On transferring to the selection lisi SL1 . the item designated on Ins play ilern offse) is designated and the menu still 
picture MSV1 of Ihe segment play item SP 11 of Fig. 1 is automatically reproduced. It is now possible tor the user to sal eel 
fha list desired to be transferred to nexl using the number displayed on the menu still picture MS VI . If, in the menu still 
picture MSV1 ol the selection list SL1 , the user enters the number 1 , using the number input key provided on the switch 

k 11 or the rerrote conifer 9 erf Fig.2, the seleclion *i offset is designated to proceed lo interpretation of the play Ifel 
PL2. If the user enters the number 2, Ihe selection #2 offset is designaled to transfer to interprelBlion of the selection 
list SL2. 

lithe play Bsl PL2, the play item Pll is designated and Ihe moving picture MV2 of track Tr3 of Fig.l is automatically 
reproduced. If. in the play list PL2. the user selects Ihe switch 1 1 of Fig.2 or the next key provided on the remote con- 

is iroller 9, interpretation of the list corresponding to the next list offset is entered. If ihe user selects the cancel key pro- 
vided on the remote controller 9 or switch 1 1 provided on the remote controller g, interpretation of the list corresponding 
to cancel I let off6et is entered. However, the same oflset value is described in the next list offset a^d the cancel lisi offsel 
ol the play list PL2 of the present embodiment. Whichever of these is selected, the selection list SL1 is re-entered. 
When the reproduclion of the moving picture MV2 comes to a close, reversion is made to Ihe selection lisi SL1 based 

X upon Ihe next list offset. 

In the selection list SL2. the item stated on the play item onset is designated and the menu still picture MSV2 of the 
segment play item SFI2 of Fig.i is produced, rf Ihe user selects the cancel key. reversion is made to the selection fei 
SL1 based upon the cancel list offset. Conversely, if the numbe* 1 displayed on the menu still picture MSV2. the selec- 
tion #1 offsel is selecled and the play list PU is eniered. If the number 2 is entered, the selection #2 offset is selected 

25 and the play list PL5 is entered. If ttie number 3 is entered, the selection #3 offset is selected and the play lisi PL6 is 
eniered. 

In the play list PL4. the play item PL1 is firsl designated and the still picture SVS of the segment play item SP13 ol 
Fig. 1 is reproduced. The play item PI2 is then designated to reproduce the CD-DA of the track Tr5 of Fig. 1 . If. in the play 
list PU, (he user selects the next key during reproduction ol CD-DA ot the reproduction erf the still picture 8V3 or the 

sc CD-DA comes to a dose, the play list PL5 is entered based upon the next ifel oflset if the user selects the cancel key, 
reversion is made to the selection list SL2 based upon Ihe cancel list offset. 

In the play list PL5. the play item Pll is designated and the still picture train SVL2 of the segmenl play item SPl 6 
ol Fig.l is reproduced. II the user selects the previous key. reversion is made tD the play lisi PL4 based upon the previ- 
ous list off sal. If, in the play list PL5, the user selects the ne*t key reversion is made to the selection list SL2 based upon 

55 ihe nexl list offset. H the user selects the cancel key : reversion is made to the selection list St-2 based upon the cancel 
Ii6t offset. That is, the nexl list offset and the cancel list offset erf the play li&t PL5 are of an equal offset value. Also, when 
ihe reproduction of the still picture train SLV2 comes to a dose, ihe next list off eel is designated, and rever 6ion is made 
to Ihe selection list SL2. 

In the play list PL6. the play lisi P1 1 is selected and the moving picture MV4 of the segment play ilem SPI4ol Fig.l 
is reproduced. Th e play item P 12 is then d esig nated and the moving pictu re MVS of the track Tr4 of Fig . 1 is r eprod uced. 
If, in ihe play list PL6, Ihe user selects the next key, reversion is made to the selection lisi SL2 based upon the next lisi 
oKset AIscl when the reproduction of the moving pictures MV4 and M V3 come© to a dose, the next list offset is desig- 
nated, and reversion is made to the selection list SL2 If Ihe user selects Ihe cancel key, reversion is made to the selec- 
tion list SL2 based upon Ihe cancel list offset, The next list offsel and the cancel list offset of the play list P L6 are ol an 
«r equal offset val ue. [0 1 70] 

A more specific example of the playback control function in Figs.8 and 1 is explained by refening to Fig.13. 

Fig. 13 shows a display screen of a display device, not shown, connected via a lerminaJ 26 of Fig.2. The display 
device may oe a monitor display employing a liquid crystal display or a CRT. Fig.13 shows an exarnpl e in which several 
menu still pictures are provided in the segment play item SPl of Ihe track Tri of Fig. 1 and simple branch reproduction 
cc is enabled in combination with the moving pictures pursuant lo MP EG dcwnslream of the track Tr2. 

It is assumed that, as shown in Fig.13, a playback picture 10 of the moving piclure M V1 when the play item Pll is 
designaled in the play list PL1 of Fig. 12. By the play item PI2 thus designated, the playback picture 1 1 of a slide show 
with the sound is displayed on the monitor display as die still picture irain SVL1 . 

Whan the user selects Ihe next list olfset. or the slide shew comes to a dose and the next lisi oflset is designated, 
55 the selection list SLi oi Fig. 12 is entered and the playback picture 12 of the menu still picture MSV1 is displayed on the 
monitor display. 

If T corresponding to the offset »1 in the selection list SL1 of Fig. 12 is selected. Ihe play lisi PL1 ol Fig.l 2 is 
entered, and the play item PI1 in the play list PL2 is designaled so that the playback picture 13 of tha moving picture 
MV2 is displayed on the monitor display When the next list offset or the cancel list oflset is selected, the display picture 



20 



EP 0 757 350 A2 

on the monitor display is returned to Ihe playback picture 12. If the reproduction of the moving picture MV2 comes lo a 
close, ihe next list offset is designated so that the display picture is returned to the playback picture. 

If "2" corresponding to the offset H2 in the selection list SL! is selected, transfer is maris to the selection Ire I SL2 ol 
Fig. 12. In this selection list SL2. the playback picture 14 ol the menu still picture SV2 is displayed on the monitor display. 
s If "1 " conesponding b Ihe offset #1 ol the selection list SL2 ol Fig.1 2 is selected, transfer occurs to the play list PL4 

ol Fig. 12. In Ihis play list PL4. the play item PL1 is designated so lhal Ihe playback picture 15 of the still picture SV3 is 
displayed on Ihe monitoi display {display ol one still picture) or Ihe play item PI2 is designated for reproducing the CD- 
DA (audio of CD). 

When the user selects the next list offsel in the play list PL4. or the reproduction ol tte slill pklure SV3 or CD- DA 
k comes to a dose, transfer occurs to the play list PL5 of Fig. 12 by Ihe next list offset Thus Ihe play item Ph is designated 
bI the play list PL5 50 that, for example, the slide show is displayed on a monftor display as the playback picture 1 6 ol 
the still picture string SVL2. 

The play list PL5 may also be entered by selecting V corresponding to the offset *2 in the selection list SL2 of 
Fig. 12 in the state of Ihe playback picture 14 ol the menu still picture MSV2. At this time, the play item Ph is designated 
is in the play tisi PL5. so that similarly the slide show is displayed on the monitor display as a playback picture 1 6 of the 
Still picture (rain SVL2. 

If. in the play list PL5, Ihe next ifei offset or the cancel list offset is selected, Redisplay picture on the monitor display 
reverts to ttie playback picture 14 ol the menu still picture MSV2. The next list of Iset is also designated when the repro- 
duction of the still picture train SYL2 is designated to reverl lo Ihe playback picture 14. 
20 if. in the stale of the playback picturB 1 4 of the menu still picture MSV2, "3" corresponding to Hie olf set #3 in the 
selecti on list SL2 ol Fig.d is selected, the play list PL6 of Fig .a is entered. In the play list PL6, the play item PI1 is des- 
iccated for displaying the display picture 1 7 of the moving pidure MV4, or the play item PI2 is designated for displaying 
the playback picture 13 of the moving picture MV3 on the monitor display. 

In ihe play list PL6, Ihe display picture on the monitor display reverts to Ihe playback piciure 14 of the menu still 
ss picture MSV2 if Ihe next list offset or Ihe cancel list offset is selected. If the playback of the moving piclures MV3 and 
MV4 comes lo a dose, the nerf list offeet is designated to revert to the playback picture 14. 

The process flaw of the CPU 4 in the playback control function is explained by referring to each flaw chart of Figs.1 4 

ff. 

Fig. 10 is a flow chart on ihe offeet (ofe). in ihis figure, the offeet is initialized at slep S1 to oH6et (ofe) = 0. At step 
sc S2. the list associated wflh the initialized offset, Ihe offsel is set with execution of the lisls as later explained, and the 
olfeet conesponding to the oflsets designated via the list ID offset I able LOT, are read. Al step S3, the list is interpreted 
and executed. 

Fig. 15 is a I bw chart on interpretation and execution of the list. 

At step S1Q ol Fig. 15, it is judged whether or not the play li si PL has been selected or executed. If the result of deci* 
55 sion at step S 1 0 is YES : the program transfers to execution of the play Eisl PL of step $ 1 1 after wh ich program r etu rn is 
made. H the result of decision at step S10 is NQ the program transfers to step Si 2. 

At siep S12, it is judged whether or not the selection list SL has been selecied or designated. If the result of deci- 
sion al step Si 2 is YES, the program transfers to execution of the selection list SL at step S1 3 belore program relurn. 
If the result of decision al step S1 2 is NO. the processing transfers to step S14. 
40- At step S1 4, it is determined whether or not the change volume list has been selecied or designated, ff the result 
ol decision at step S14 is YES. the processing iransfer to execution of the change volume list before program return. II 
the result of decision at step S14 is NO. the processing transfers to step $16. 

At step Si 6 : il is determined whether or nol the change volume list 2 has been selecied or designated, ff the resull 
ol decision alslep S1 6 is YES, the processing transfers to execution of the change volume list 2 before program relurn. 
4* If the result of decision al step S1 6 is NO. Ihe processing transfers to step S1S. 

At slap S13. error execution processing iscairied out before processing conies lo a dose. 
Fig. 16 is a I low chart for eveculion of the play list PL 

In Fig. 1 6, it is determined whether or nol there is any Hern to be reproduced, that fe if there is a>ty item yet to be 
reproduced. II the result of judgment at step S21 is NO, of iset is set to ne*t lisl offeet (off eel = next list offeet). If the reaill 
ic ol decision at step $21 is YES, the processing transfers to step S23. 

At slep S23, the item starts to be reproduced belore proceeding to slep $25. 

At step S2S, il is determined wheiher or not the key input by the user has been made. If ihe resull of decision al 
step 825 is NO. the processing uanslers to step S2fi where it is determined whether or not the reproduction has come 
to an end. If the result of decision at step S26 is YES, Ihe processing reveris to step S21 . II the result of decision is NO, 
55 the processing reverts lo step S25. If the result of decision at step S25 is YES, the processing transfers to step $27. 

At slep S27, it Is judged whether or nol Ihe next key has been entered. If the nesuH of decision at step S27 NO, 
the piocessing transfers to step S28 and, if otherwise, the processing transfers to step S3Q. 

At step S28. il is judged whether or not the previous key has ben entered. If the result of decision at slep 528 is 
YES. the processing transfers to step S82 and, il otherwise, the processing transfers to step S29. 
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At step S29, it is judged whether or not Ihe cancel Key has been entered. If the result ol decision at step $29 is NO, 
lha processing transfers to step S26. If the result of decision at stop 529 is YES. offset is set at slep 834 to cancel lisl 
□If sat (off sat a cancel list oflsat) bafora processing transfers to stap SS5 where the item being reproduced is halted. 
After step S35, program return is made. "Fne function similar to lhal ol the cancel key may be afforded lo a return key. 
5 After the decision of YES at step S27, il is judged at step S3Q whether or not there is any next item. If the result of 

decision at step $30 is YES. processing transfers to step $24 where the item being reproduced is halted before the 
processing reverts to slep $23. If the result of decision at step S30 is NO. ttis processing transfers to slep S31 where 
1he c-flset is set to next list offset (offset = next list offset) before processing tianslers to step S35. 

After the decision of YES at stop S28, il is judged at step SS2 whether or not there is any next item. If the result of 
k decision at 6tep S32 is YE $, processing transfers to step $24. If the result of dedrion at 6tep S30 is NO, the processing 
transfers to step S33 where the offset is set to previous list offset (olfset = previous list oflset) belore processing trans- 
fers to step $35. 

Rg. 17 is a flow chart for execuling Ihe selection list SL 

In Fig. 1 7. Ihe item starts to be reproduced. At step 542. it is judged whether or not thB key inpul by the user has 
is been made. II the result of decision ai step S42 is NO, processing transfers to step S47 and. if otheiwise. to slep 543. 
At step 3*3. it is judged whether or not the key or Ihe region has been entered in the sequence of the #number ol 
Ihe selections. Processing then transfers to step S44 

At step S44, il is judged wheffier or not the numerical hey input or the numerical region input has been made. If the 
result of decision at slep S44 is YES. processing transfers to slep S50 and. if otherwise, processing translers to step 
X $45. 

At step S45, it is judged whether or notthe next key or next region has been entered. II the result of decision al step 
S45 is YES, processing transfers lo step S5S- At step S56> offset is set to next lisl offset (offset = next list offset). 
Processing ihen transfers to processing erf Fig. 18 as later explained, ff the result of decision at step S54 is NO, process- 
irg transfer's to step S46. 

25 At step S46, it is judged whether or not the previous key previous region has been entered. If tfie result of decision 
al step $46 is YES. processing transfers lo step S57. At step $57. offset is set to previous list offsel (offsel ■ previous 
list offset). The processing then transfers to friat of Fig. 18 as later explained. If the result at step S46 is NO. processing 
iransferstostep S47. 

At step S47, it is judged whether the cancel Key or the cancel region has been entered- If the result ol decision al 
sc step S47 is YES, processing transfers to slep S5S. At step $58, offset is sel to cancel list offset (offsel = cancel list off- 
set). The processing then Iransf ers to that of Fig. 1 8 as later explained. If the result of decision at slep $47 is NO, the 
processing transfers to step S4B. 

At step S48. it is judged whether or net there is a default. II Ihe result of judgmenl at step $48 is YES. processing 
transfers to step S59. At slep S5£, offset is set lo default list offset (offsel = default list offset) belore processing trans- 
ss ters to Fig. 15 as later explained. If the result of decision at step $49 is NO, processing transfers to step S*9. 

At step S*9, it is judged if selections have come to a clo&e. II the result of judgment at step Sag is YES> processing 
iransf ers to step S5Q and, if otherwise, processing is returned to step S43. 

At step S60, it is judged whether or not Ihere is an error offset. If the result of judgment at step S50 is YESv process- 
ing transfers to step $51 where offset is set to error list offset (oflset ■ error list offset} before processing Iransf ers lo 
that ol Fig. 1 8 as later explain ed. If the result of judgment al step S50 is NO. processing reverts to stap S42. 

At step S52. to which processing proceeds.il the result of judgment at step S42 is MO, it is judged whether a pre- 
set tme as measured by time measiirerneni unil has elapsed (time-out). W the result ol judgment at step S52 is NO, 
processing transfers, lo S*2 and, if olhei-wise, to step S53. At step $53, offset is set to timeout list offset before process- 
ing transfers tc that ol Fig.l 8 as later explained. 
4a At step S54. lo which processing proceeds if the result of judgment at step S44 is YES. il is judged whether or nol 
there is an offset ol the corresponding number. If Ihe result of judgment al step S54 is NO. piocessing revolts to S42 
and, if otherwise, to step S5S. At step SSS. offset is set to the offset value before processing translers to that of Fig. 1 0 
now explained. 

In the flowchart of Fig. 1 8, it is first judged at elep S60 whether or not item end is to be waited for. II the result ol 
6c judgment at step S60 is YES, item end is waited for at step 961 before the program is returned. If the resull of slep S60 
is NO, processing transfers to step S62 where item reproduction slop processing is carried oul before program return. 

Fig. 19 shows a flowchart for execution ol the change volume list and the change volume list 2. 

In Fig. 19, it is judgod at step 371 wheiher or not there is coincidence with the target disc ID. If the result of decision 
al step 561 is NO. processing transfers to step 377 and, ri oihenvise, transfers to slep S62. 
55 At step S72. it is judged whether or not the return list offsel is equal to zero, rf the result of decision at step S72 is 
YES, execution processing is canied out at step $82 from the list ID of the targeted cptlcal disc II the result of judgmeni 
al step S72 is NO, processing transfers to step S73. ff the change volume list 2 is being executed, Ihe processing trans- 
lers to slep S73 without executing Ihe step S72. 

At step S73. it is judged wheiher or not there is any item to be reproduced. If the result of decision at step S78 is 
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NO, offeet is set to relurn list offset (offset = return Itsl offset al step S83 before transferring to Ihe processing of Fig.20. 
if thQ result of decision at step S73 is YES, processing transfers lo step 874 where the item starts to be reproduced. 
The processing then transfers to step S7S. 

At step S75, it is judged whelher or not there is any key input made by Ihe user. II the result of decision at slep S75 
5 is YES, processing transfers to step S84 and , if otherwise, to step S76, where it is judged whether or not playback is lo 
come lo an end. If Ihe result ol decision al step $76 is NO. processing reverts to step S75 and, if olherwi&e. processing 
reverts tD step S73. 

If the result ol decision at slep S71 is NO. an error ilern is reproduced and a display "insert next disc* is made. II 
the result of decision is YES, processing transfers lo step S79. 
tc At step S78 : il is judged whethe* or not an optical disc has been changed. H the result of decision is YES, process- 
ing reverts to step S7 1 , if the result is NO, processing translers to slep S79 . 

At slep $79. it is judged whelher or not trie cancel Key has been thrusl. If the result of derision at step $79 is NO. 
processing transfers to slep 

At slep Sao. it is judged whether the csotcbI key or the cancel region has been enlered. If Hie result of judgment al 
is step SfiO is NO, processing reverts to step 379 end. if otherwise, processing transfers to step S81. Al step S3 1, the off- 
set is set to cancel list ofl&et (orf&et = cancel list offset) before transferring to the processing erf Fig.20. 

If the result of decision at step S75 is YES, it is judged al step S74 whether or not the next key input cr the- nexi 
region input II the result of decision fit step S84 is YES, processing Iransfers to step $38 and, if the result is NO, trans- 
fers to step $85. 

20 At step S75. it is judged whether or not Ihe Key inpul or the cancel region has been entered. If Ihe result of decision 
al step 585 is YES. processing Iransfers to step S91 and. if otherwise, to step S3G. 

At step S86 : it is judged whether or not the key input is that for the previous key or the previous region. If the reeull 
ol decision at step $76 is NO, processing transfers to step S76 and, if otherwise, to slep S87. 

At step S87, it is judged whelher or not there is any previous key inpul or previous region input. If the resuil of deei- 
£5 sion at step S85 is NO, processing Iransfers to step S76 and, if otherwise, to slep S92. 
At slep S92. the item being reproduced is halted before reverting to step 574. 

If Ihe result of decision at step S84 is YES. il is judged at step 583 whether or not there is any next item. If the resuil 
ol decision at step S8$ is YES. processing transfers lo step S92 and, if otherwise, to step S89. 

At slep the offset is set to return list offset (offset = return list offset) before processing translers to step 
sc If the result of decision at step S85 is YES, the offset is set lo cancel list olfset (offset = cancel list offset) before 
processing transfers to slep S90. 

At slep S90, the item being reproduced is halted, before Iransf erring to the processing of Fig.20. 

In the How chart of Fig.20, it is judged at step $101 whether or not Ihe optical disc is the original optical disc. If the 
result of decision al step S101 is YES. program return is made, rf otherwise, processing translers to slep S102. 
ss At slep S102, display is made lor prompting optical disc exchange, after which processing transfers lo step Si 03- 
At step S103, it is judged whelher or not the optical disc has been exchanged- K the result of decision is YES, process- 
ing reverie to step S1 0i and, if the result is NO, processing reverts to 6tep Si 02. 

Returning lo Fig.2, showing a construction of the information reproducing apparalus oi the present embodiment, 
hardware of the intorrnalion reproducing apparatus can be constituted by annexing a MPEG chip and a RAM to the CD 
40* player. A wide variety of inexpensive players may be constituted, such as a portable radio cassette player. 

Referring to Fig.2, a variely of optical di6C6 : such as CD -DA or CD -ROM, may be loaded on the CD deck 1 . such 
that signals recorded on the optical disc may be read by an optical pickup of the CD deck 1 . The signals read out from 
the CD deck i are transmitted lo a signal processing circuit 2. The signal processing circuit 2 is operated under control 
by a CPU 4 for transmitting servo control signals, such as focusing control signals or tracking control signals, to the CD 
deck responsive to the readout signals Irom the optical disc, and lor effecting error correction of the readout signals from 
the optical disc. 

The playback sig nal s for the optical disc from the signal processing circuil 2 are routed to a switching circuit 1 5 and 
to a CD-ROM decoder 3. If the optical disc is ol the type of the CD-ROM, such as video CD of the present ernoodiment, 
the CD-ROM decoder 3. decodes the playback signals from the optical disc in accordance with the CD-ROM format. Ol 

cc the signals decoded by Ihe CD-ROM decoder 3. a variety of disc data, including *e playback control information data, 
is routed to the RAM 6, while the audio data and the video data are transmitted to a MPEG audio decoder 21 and to the 
MPEG video decoder 22, respectively. 

The MPEG audio decoder 21 decodes the audio data, based upon the I or mat of the layer 2 ol MPEG 1, while the 
MPEG video decoder 22 decodes the video data, based upon the MPEG1 format. 

£5 The audio signals decoded by the MPEG audio decoder 2 1 are routed to the swilching ci rcuit 1 5. The switching cir- 
cu it 1 5 causes Ihe audio sig nal& f rx>m the signal processing ci rcu it 2 or th e audio signals from the MPEG audio decoder 
21 to be selected when Ihe optical disc reproduced by the CD deck 1 is the usual audio CD (CD-DA) or the optical disc 
ol Ihe presenl embodiment {video CD). The switching circuit 15 also ©fleets switching of Ihe audio signals between lefl 
(L) and right (R) stereo channels. 



23 



EP 0757 350 A2 



The digital audio sig rials via Ihe switching ctrcuil 1 5 are converted by the D/A converter 16 into analog signals which 
are routed via a filter 7 to an echo mixing circuit 18. The echo mixing circuit 1 8 mixes microphone audio input signals 
Irom a terminal 19 and audio signals via tha filter 1 7 while applying echo to tha speech input signals. That is, the echo 
mixing circuit 19 mixes the audio signals reproduced from ihe optical disc and the speech input signals from ihe micro- 
phone and also applies echo to the speech input signal for realizing the karaoke {unction. 

The signals from the echo-mixing circuit 1 8 are routed from an oulpul terminal 20 lo downstream side devices, such 
as an amplif ier and a speaker. 

On the other hand, the vid so information transmitted to Ihe MPEG video decoder 22 is decoded by the MPEG video 
decoder 22 and iheretay turned into digital video signals which are routed to the D/A convener 23. To the video signals 
converted by the D/A converter 23 into analog signals is appended Ihe charader information to be displayed by a char- 
acter display circuit 24 on a downstream side display device. The resulting signal is modulated by a video modulation 
circuit 25 so as lo be transmitted at an output terminal 26 to e.g. a monitor display. 

In the ROM 5 or an electrically erasable PROM (EEPROM) 7 are stored the information of various programs 
employed in tha CPU 4 and the above character information. Tha CPU 4 controls various components connected via 
ihe bus using tfie program information and lha like in order to take out the necessary information and to route the char- 
acter information to a character' display circuit 24. 

The CPU * is also connected lo a sl*> CPU a The sub CPU 8 responsive to an input signal from various switches 
1 1 and to signals from receiving unil 10 receiving IR signals from the remote controller 9 for judging these signals and 
Ihe contents of these signals. The CPU is also responsive to the playback control informalion and the contents of the 
above signals to give decision as lo the contents of the signals, white being responsive to tha signal contents and to tha 
control information far controlling the display on a phosphor display tube 12. The sub CPU 8 is also connected to a 
power source 13. 

A variety ol keys are arranged on ihe switch 1 1 and the remote controller 9. Examples of the keys include the nexi 
key. previous key. return key. cancel key, stop key, pause key, fast feed key, fast rewind key and a number input key. Wilh 
ihe information reproducing apparatus of the present embodiment, the user can Ihrust these keys while the video CD 
is being automalically reproduced, so that pre-set function keys may be selected during automatic playback by thrusting 
Ihesa keys and hence the playback state or contents of tha apparatus are changed. This permits the user to effect the 
playback using the above-mentioned playback control function. 

That is, with the information reproducing apparatus of Ihe present embodiment, when the next key is thrust during 
automatic playback, the item currently reproduced is halted and a separate item reproduced. Similarly, when Ihe pre- 
vious key is tfirust during automatic playback, the item cunently reproduced is halted and a separate item is repro- 
duced. When the cancel key is thrust during automatic playback, the item currently reproduced is halted to revert to the 
previous menu. However, as explained with reference to Figs.8 and 9, the previous menu is nol necessarily the directly 
previous item. Similarly, if the stop key is thrusl, the playback control ceases to operate to return to the initial state. II 
the pause key is ihrust. playback is paused (transiently halted). If the pause key is thruet with ihe mowing picture, the 
picture is halted, that is becomes a still picture. If the fast feed key is thrust, fast rewind playback ie carried out within 
ihe currently reproduced item. During the fast feed playback, the reproduced picture is displayed as a still picture. 

In addition, the information reproducing apparatus of the present embodiment supports the usual track-based shuf- 
fling or the program reproduring lunctions for the cases in whicfi the playback control program is not recorded on the 
optical disc being reproduced, tha playback control program is recorded on the optical disc but is not used, and in which 
Ihe optical disc is a usual CO-DA optical disc. 

In the above embodim ent. the play sequence descriptor PSD includes both Ihe play list PL and the selection list SL 
It is however possible lo record a plurality of the selection lists SL only and to cause cyclic display of menu pictures 

As described above, not only the moving picture data, still picture data and the speech data, but also the CP U-non - 
dependent simple script stating the replay sequence or user selected branching (play sequence descriptor in the 
presenl entoodiment) are recorded on the optical disc (video CD) of the present embodiment. Thus it is possible wilh 
the information reproducing apparatus of the present embodiment to sat the replay sequence or branching far each 
optical disc ft is also possible with the information reproducing apparatus of the present embodiment to advance to the 
designated branch destination or to points ahead or at back of the pcini Gtated in the play sequence descriptor PSD. 

That i6 : with the present embodiment, the optical disc playback control is made using a simplified script recorded 
on the optical disc, This script is not dependent on the CPU of the information recorolng apparatus. In addilicn, with the 
presenl embodiment, since a lumped aggregate of data such as the totality of Ihe moving and still pictures, speech and 
ihe slide show, is treated as an item, access to the item can be easily had in the information recording appatatus. In 
addition, since Ihe script is controlled on Ihe item basis and the scriptor connection is assured by a pointer, such as next 
or previous. On the other hand : while the script causes the execution to be branched with the aid of various pointers, 
and the e*ecution branching is effected response to the u6er"s operations, execution is by a pre-set sequence H the 
operator does not perform the operations. The pointer is represented by the offset from Ihe leading end when the script 
in ils entirety is arrayed virtually, while tha offset is represented as base size (e.g. & byle) unit instead of as byte unit. 
Thus the leading position of each script follows This unit. This is located ai a boundary at every eight bytes, with the 
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vacant space being stufled with 0s. 

Also, with the pr Qssm embodiment, the script and data can be recorded together on the sole optical disc end a 
script of a separate volume can be addressed in association with the rnulti -volume. In addition, execution can be trans- 
ferred to the script of the separate volume in association with the multi-volume. Since the stale according to the execu- 
tion sequence is not maintained, execution can be started at any script. In addition, the logical ID (Irsl ID) can be 
annexed to all of the scripts. By separately providing a table of the pointers to the scripts, execution from an intermedi- 
als script becomes feasible by the logical ID. The list ID is not necessarily annexed, in which case a limitation may be 
imposed on execution from the script. Furthermore, by inserting at a physically specified position an frie optical disc an 
ID indicating that the optical disc is the video CD. and by collectively recording the required information, such as the 
script size of the nimher of the list IDs. the nature of Ihe optical disc can be Identified, while Ihe required information 
can be taken at a time. 

As deserted above, with the information recording medium of Ihe present invention, since there is recorded the 
playback control information made up ol plural lists, at least a portion of the lists including the item information indicating 
one or more items reproduced based upon Ihe list and a pointer represented by the offset from the leading end of the 
playback control information indicating the separate connected list, it becomes possible to have an easy access to the 
data specified by the user when reproducing the information recording medium of the present invention. 

On the other hand. Since the information recording medium of Ihe present invention has recorded thereon the infor- 
mation indicating Ihe end of the playback control inlormation. the next processing can be entered on completion ol 
reproduction ol Ihe playback information. 

In addition, since the information indicating Ihe attributes of thB playback inlormation is recorded on the information 
recording medium of the present invention, playback responsive to the attributes may be achieved. Since the informa- 
tion concerning the table of correlation for correlating the ID codes of the respective lists wilh the corresponding olfeets 
is recorded separately from the playback control information, the user can directly select an arbitrary list. On the other 
hand, since there is also recorded the information lor exchanging and reproducing plural information recording meda, 
the user can be apprised ol Ihe necessity tor exchanging Ihe information recording media. 

Since the recorded information is the inlormation non-dependent on the operating system or the object code of the 
micro-computer provided on the information reproducing apparatus for reproducing the information recording medium, 
there is only litile hardware-related limitations. 

Consequently, with Ihe inlormation recording medium of the present invention, data such as moving or 6till pictures 
can be recorded as data files, white there is only little limitation related wflh hardware lor reproduction and recorded 
data can be accessed easily by Ihe hardware for reproduction. In addition, since the information is of a small number ol 
sorts and simple in function and hence may be formulated easily. The information is non-dependent on the micro-com- 
puter loaded on the information reproducing apparatus and imposes little limitations on the hardware. 

Wilh the inlormation reproducing apparatus of the present invention for reproducing an information recording 
median in which the playback control information has a plurality ol lists recorded thereon, at least some of the lists 
including the item information indicating one or a plurality of items reproduced in accordance with the lists and a pointer 
represented by the offset from the leading end of the playback control information indicating a separate list connected 
to the lists, the playback control information reproduced from the information recording medium is stored and the play- 
back information recorded on the information recording medium is reproduced responsive to the information selected 
by the commands by the user for enabling reproduction of ihe playback information as commanded by the user. 

Since the region of the alternative for plural items are displayed on the screen of Ihe information reproducing appa- 
ratus for selecting one of Ihe plural items, it is possible for the user to reproduce the information of the desired informa- 
tion easily by selecting the region using a pointing device such as a mouse. 

if. with the information reproducing apparatus ol the present invention, the information indicating the attributes ol 
the playback information is recorded on Ihe information recording medium, playback conforming to the attributes is fea- 
sible. II Ihe information on the table of correlation of consisting the ID codes of the lists with the corresponding olfsets 
is recorded on the information recording medium separately from the playback control information, it becomes possible 
for the user to select Ihe playback information directly responsive to the taWe ol correlation. Also, if the information con- 
cerning exchange and reprociiction of plural infonnation recording media on the information recording medium, the 
user can he apprised of the necessity of exchanging the recording media. 

In addition, the information non-dependent on the operating system or Ihe object code ol the micro-computer 
arranged on the information reproducing apparatus of the present invention is recorded on the information recording 
medium, and the information reproducing apparatus of the present invention can transform tha information into the 
information correlated with Ihe operating system and the object code of tha micro-computer using the information repro- 
duced from the information recording medium, so thai it becomes possible to control the reproduction of the information 
recording medium. 

Furthermore, since the information reproducing apparatus of the present invention has lime measurement means 
for measuring a pre-set time interval, reproduction of the next playback information can be entered by detecting the 
input failure continuing for a pre-set time interval. 
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Consequently, the information reproducing apparatus of the present invention can be used as a data lile lor record- 
ing data such as pictures or speech simply by annexing a simplified structure, while data recorded on the inlonnation 
recording medium can be accessed easily. 
• If Ihe information of the information recording medium according to the presenl invention is reproduced by the infor- 
mation reproducing apparatus according to ihe present invention, a region of the allernative associated wilh plural items 
is displayed so that one item can be selected from plural items. The result is that it becomes possible lor the user lo 
designate the region ol the alternative using a poinling device such as a mouse lor setting Ihe pre-designated alterna- 
tive to a default to easily reproduce the information ol the desired item. 

Claims 

1. An information recording m ediurn having recorded thereon the picture information (SPI) and/or the speech informa- 
tion, a plurality of items consisting in said picture information and'or the speech informalion. and the reproduction 
control information comprised of a plurality of lists (PL, RPL 5L. STL CBL. CTL. SSIDL ESIDL. CL. LLZ. NOL 
EL) for controlling the reproduction of said items, wherein 

at least A portion of the lists (PL, RPL, SL STL CBL CTL SSIDL, ESOL CL LL2. NOL EL) includes the 
item information specifying one or more items reproduced in accordance with the I fete and pointers represented by 
an offset from the leading end of Ihe reproduction control information specifying another list to be linked, and 
wherein 

at least on of Ihe lists is a first list (SL) including the item information specifying said only Dna item, a plurality 
of pointers associated with plural lis Is branched according to Ihe user selection and a plurality of region dala defin- 
ing region* of alternatives for menu display erf the contenls of said pointers according to the priority sequence. 

2. The information recording medium as claimed in claim 1 , wherein said first list {SL} includes a plurality of region 
data delining a plurality of rectangular regions associated with the same alternative. 

3. An information recording apparatus having recorded flier eon the picture information {SPI) and/or the speech infor- 
mation, a plurality of items consisting in said pi aure information and/orthe speech information and the reproduction 
control information comprised of a plurality of lists (PL, RPL SL, STL CBL, CTL, SSIDL ESIDL, CL LLZ, NOL 
EL) for controlling the reproduction of said item6. wherein 

at leasl a portion of the lists includes the item information specilying one or more items reproduced in 
accordance wilh the lists and pointers represenled by an offset from the leading end of Ihe reproduction control 
information sepcrfying another list to be linked, and wherein 

at least one of the lists is a second lisl (PL), including a plurality of said ilem data specifying a plurality ol 
continuously reproduced items and a plurality of region data delining ihe region ol the alternative for menu display 
of the list conienis. 

4. The information recording medium as claimed in clai m 3 wherein said first li si (SL) includes region data def ini ng the 
region of said alternative al a pre-set position. 

5. The information recording medium as claimed in claims 3 or 4 wherein said second list (PL) includes region data 
defining the region of said alternative at an arbitrary position. 

6. An information reproducing apparatus for reproducing the picture information (SPI) and'or speech information from 
an informalion recording apparelus having recorded thereon the pi dure information and/or the speech information. 
a plurality of ilems consisting in said picture information andfor the speech information, and the rspioduction control 
infer matron comprised of a plurality of lists (PL, RPL SL, STL CBL, CTL, SSIDL ESIDL, CL LLZ. NOL, EL) for 
controlling the reproduction of said items, wherein at least a portion ol the lists includes the item information spec- 
ifying one or more items reproduced in accordance with the lists and pointers represented by an off eel from the 
leading end of the reproduction control information sepcifying another list to be linked, and wherein al least one ol 
the lists is a first list (SL) including Ihe item informalion spetifying said only one list a plurality of pointers associ- 
ated wilh plural lists branched according to the user selection and a plwalily of region data defining regions of altsr- 
naiives for menu display of the contents of said pointers accordi ng to the priority sequence, comprising: 

reproducing means (1) for reproducing the information recorded on said information recording medium; 
menu display control means for menu display of the contents of the first lisl (SL) in ihe priority sequence based 
upon the regi on data in thefirsl list (SL) of the reproduction control data reproduced by said reproducing means 
d): 

input means (9, 1 1) for inputting ihe selection information; 
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output means (22, 23, 1 6, 21) for ouiputting the picture information anchor the speech information reproduced 
by said reproducing moans (1 ); and 

control means (CPU) for controlling the reproduction of each itam by said reproducing means (1 ) based upon 
the item information of said reproduction control information reproduced by said reproducing means (1), said 
control means (CPU) switching the lists interpreted on Ihe basis of said pointers wh en the entry of the selection 
information by said input means (9. 11} or the reproduction of all items indicaled in said first list comes to a 
dose. 

"The information reproducing apparatus as claimed in claim 6 wherein said menu display control means performs 
menu display control by a plurality of region data defining a plurality of rectangular regions associated wiih the 
same alternative in said firsl list. 

An information reproducing apparatus for reproducing the picture informalion (SL) and/or speech information from 
an informalion recording apparalus having recorded thereon the picture information and/or thB speech information, 
a plurality of items consisting in said picture information and/or the speech information, and the reproduction control 
infc*mation comprised Of a plurality Of lists (PL, RPL, SL, STL, CBL, CTL, SSIDU ESIDL, CL LLZ, NOU EL) for 
controlling the reproduction of said items, wherein 

at leasl a portion of the lists includes the item information specilying one or more items reproduced in 
accordance wilh the lists and pointers represented by an offset from the leading end of Ihe reproduction control 
infoi mation sepcifying another list to bs linked, and wherein 

at least one of the lists is a second list (PL), including a plurality of said item data specifying a plurality ol 
continuously reproduced items and a plurality of region data defining ihe region ol the alternate for menu display 
of frefist contents, comprising: 

reproducing means (1) for reproducing the information recorded on said information recording medium; 
menu display control means for menu display of the conlenls of the second list based upon the region data in 
the second list of the reproduction control data reproduced by said reproducing means (1 ); 
input means (9. 1 1} for inputting the selection information; 

output means (22 ; 23, 1 6 : 21) for outputting the picture information andfer the speech information reproduced 
by said reproducing means (1); and 

conlrol means (CPU) for controlling the reproduclion of each item by said reproducing means (1 ) based upon 
the item information of said reproduction oontrol inlormation reproduced by said reproducing means (1), said 
conlrol means (CPU) switching the I istsinterpreled on Ihe basis of said pointers when the entry of the selection 
information by said input means (9, 1 I) or the reproduction ol all itams indicated in said second list comes lo 
a dose. 

The information reproducing apparalus as claimed in claim 8 wherein said menu display control means performs 
menu display control by the region data defining the region of said alternative in said second list at a pre-set posi- 
tion. 
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